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1. The originel contrect for constructien of the phenol plant at Ceviecim. -
(formerly I. G. Farben, Auschwitz) was let in August of 1948 but he Pirst
deliveries of bullding equipment did ret arrive until the fall of 950, The
buildings for the phencl plant had not been completed by September 1951. The
following companies supplied building materials and equipment for vhe phenol
plant: Corblin of Peris, Schneider-Grusses: of Paris, and Bergder: Eisenwerk
of Bremen. 8konde of Czechoslovakia supplied some large compress xrs for a syn-
thetic benzenes instailation. Skede also suppllied new high pressure boilers to
augment existing fecilities. The Skode-supplied compressors were newly con-
structed from old designs. German Krupp compressors were available but wers
not used since replacement parts for them could not be cobtained. Saurce heard
that the electrolytic plant previously dismentled and shipped from Auschwitz
by the Soviets was being returned but that the Pojes would have to pay fur ic.
The power coneumed in the phenol plant came fraa a cosl power plant in the ares
of Oswiecim as well as Prom external sources. The estimated daily consumption
o1 the phenol plant vas 10-12,000 kilowatt-hours. Low temperature coking cvens
and ean assccisted rectification rlant at Oswiecim were being set ur by the Lurgl
Tirm of Frankfurt/Main, Germany. The actual construction of the plant was carried
out by a Polish firm, formerly a part of the chemical works but nov under a Sep~
arate ministry, thue necessiteting e separate contract. The monochlarobenzens
and phencl distillation building was of steel girder construction, 20m x 40m x
20m high. An existing building of similer construction, 20m x 50m x 10m high,
served for the high pressure installations, laboratories, and offices. A wall
80 em. thiek separated the high pressure units from the laboratories and offices.

2. Some of the chlorine used in the plant processes came from Bitterfeld and scme
from Moscice near Krakow since there vere no facilities at the Oswiacim factory
far the manufacture of electrolytic chlorine and caustic. Because there was a
good market Pfor chlorobenzene in Poland, the chlorinetor at the plant was run
near waximun capacity (about 25 tons per day}. The excess of chlernbenzene over
that required in the phenol brocess was sold for use as paint thinner, solvent,
and possibly as e softening agent or plasticizer.
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The plant employed shout 2000 persons, many of wihom were o1f German &rigin.

" Some of tuese eumployees commuted to work from as far avay as forty kilo-

aeters., Decause of this, new three story apartuent dwellings with twenty-
four apartments in sgaca for the plant workers had been started

| Euch apartuent ned a living room, kitchen, and two bedrooms.

In addition to a periodl |( course of instruction), the tech-
nical nature of which was subordinated to the political espects, the workers
received two to three hours ef political indoctrination each week. A Polish
translacion of a technical becklet for engineers was issved to each worker
who in turn had o memorize the entire contents whether or not he understoed
t'inse contents. In nearby Katovice, a city of 80,000 population, was a

' large library eof technical publications translasbed into the Lussian lenguage.

Second-hand German technical books were available but veire expensive.

- — i contained
A detailed descriptiog of the vhencl vprocess,by stages.is/ in the

feliowing paregraphs
Ao Chlorcoenzene Stag:

Benzene from sterage ves passed through a drier packed vith solld caustic
{Na0d}), “hence te a lead-lined chlorinator packed with iren Taschig rings,

Thue actual feed line entered sbove the mijdle of the chlorinator end passed
through the packed region to a point near the botiom, thus alloving a shors
pre-heatdng peried Por the benzene. The netered chlerine was fed iuvo the
bottan of the reactor and controlled to give & 25-30 % chlorination, thereby
minimizing the production of di- and higher-chlovineted benzenes. Initially,
the chlorinator was heated with process steam to the des.red temperaiiie and
thereaslter the exothermic reaction was controlled by river water cooling of
tue Jacket. The chlorinetion mixtiure was sent 0 & stripning column in whleir
a benzene cut (8097} was separated frow the monochlorcbenzeune {(I10E) and
recycled to the chlorinator. with sufficient benzene Tor preocess make-up. From
the stripper, the crude monochlorobenzens Alstilling et .132"-’(:, vas tranaferred
to a rectifring colimn vhere it was ovurified ané ther seat to storage. (he
Jottens were being discarded im Cotover 1952. iiore than the required ameunt of
monocilorovenzene needed for the pliencl process was belug p.oduced because of
the ready market for it in Iolend. 'The cepacity ©f t.e wenochlorobenzene .
it coullé eesily Le stepped up by chlorinating to a higher degree but in so
aning a larger cut of higher chlorotenzenes would be ovbtained. Hydrdculorie

.acid resulting from the reaction vas piped Lo an absorber viere it was reclaiine:

as aguecus acid for use later in the process. This absorber was a vertical
Pyrex column gacked with grapbite and amploying coacurrent flov. The hydirc-
chloric 'ax_-id/ stripped from the benzene chlorinator with the aid of 6% refrig-
eration at the column head. o difficulties had arisen concerning corrosicn
because the process at this stage was anhydrous. | |tanf.alum
equipment dees not exist in Feland nor is it readily available in the rest of

Burape. :
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B. HMenechlorobenzeng Conversion o Phensl Stage.

“In this stage, 60, caustic was dijuted to 205 strength using process con-

densate in e pover-aziisted mixing vessel te vhich was added 105 diphenyl

ether to suppress the side reaction by whien diphenyl ether s forwed. In a
molar ratio of two sodiuwm Lidroxide to one monccinleorobeazene, the components
vere fed to tie hlzh precsure reactors through a high pressure propoctioning
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pump. The feed rate of this pump was controlled b, the speed of iue drive
notor while one of t.ue piston strmkes could be varied during operaticn.- This
variable stroke piston contrelled the feec rate of the wonochlorouenzene. The
mnixed feed at 300 atmospheres pressure next passed through a high pressure

heat exchanger heated by the countercurrent flow of the cempleted reaction
wixture. The three high presaure reactors vere well lagped and enly the first
two were electricali; heated to about 4007 C, the third being a holecer to afford
sufficient time to complete the reaction. ° After initlal cocling in the high
pressure hicat exchanger, the mixture consisting of sodium phenolate, wiphenyl
enher, salt, and wvater vith a sgall amount ©I un-reacteé monochleorobenzene

was further cocled to below 1X)'T before it vas admitted to tne erpansion valve .
This pressure reducer was of the nomogenizer t;pe with o roteting cone iupinger .
The mixtult. next vent to a combinatina condenser-saparator waere the oipienyl
ether supplied to and formed in tne reaction was decanted continucugl aad sent
Lo storege. The excess diphenyl ether was beinzg sold for use as a geat transier
msdiam in Poland.  The paenclate 1iquor was then conducted te the rneviralizer.

[ tentralication of the Fhenolate Liguor.

Tog liguer ivom the previous stare plus Lhe aguesus b drechloric acic ebtalaed
frow the abscrber were fed Lo o vessel eaqulpped with & pewered agitato. teo free
the phenol Frem its scdium salt. Tae resalting liquer separated inte Lvo dig-
tinct phasgs which were then withdrewn with the ald ef a signt luse er. valves
to Lnelr respective storage containers. The phenolated brine ves 1a the lover
phase vhile the aquecus phenol vas in the upper paase.

L. tPhenel rurificetion.

The phenol liquer was transferred to a stripping coluwum in whick tue phenol

was separated frem any residual monochlorobenzene and weter throuch tine use

nf 2 929C ternary azeotrope composed of pheaol-vater-nonochlorobeazene  This
aceotrope was condensed and separated. e pper rhorse was returnet «f process’
conuensatg ior re-use and tue love: puase ras returred to a suiteble point on
tue colunin. ‘The phenol component was wituuiewn frow tue still-pot asc dped

we a rectifying colunn where i~ vas distilled at atmospieric oressuie.  Toe
ifinal product Lac the Policving characteristics:

(182° ¢ fractieon) . °

Required........ .freezins point 30.6 - ¥1.0°C
hctuad ..., .. freezing point 20.4 « LO.5%
Jolorless, soluble in water without turbidity

Tiie bottous were Lelng discarded.
:.- T'henolated Brine Treatment.

Tae brine, contalning about 2 ) phenol, ves sent to a siripping celunn  dere

a binary weter-puenol azectrope containing 11 ;) paeadl was chialoed juiich oo
con ensation separated into two phases. The lishter puase consisted of 5 |
ug.:eous phensl vhile tae lower phase ceaslsted ol about 5C . phenol. The &
Lwvauor was returned te process condensate for re-use and the 50 . plhsse wae
conbined with tue rev phenol feed to the phennl stripping column. 38p this
process of recyeliang, tie phenel icsses from the process were held Lo an
abs~lute minimum. The stripped brine, although being discarded, will ultimatel:
be concentrated in double effect evaporators aflter passing through regenerative
active carben purifiers. The resulting concentrated brine will suppl. the
eiectrolytic eells with which it is intended te produce the necessarv caustic
and chlsrine for the entire procese. In Octeber 1952, however, no facility
existed in the plant for producing electrolytic caustic. Lequirewents 2ad to
be fulfilled from the electrolytic caustic plant at loscice

" {iiscellaneous Notes on Louipment and Pracessing,

<
clien the sollc caustic drler vas exhausted, the spent cavstic was aade up Lo
toer requirsd 6C,, concentration and held In storare Snr the hyérol. sis step.
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The iren for the iron-catalyzed chlorinatinn was furnished by tha iren
Boschig ring packing. Heat for the chlerinctor and the twe monschlorobenzene
columns was supplied frem process steam at awut 225 pei. The Pyrex for the
hydrochleric acid absorber was ¢btained from fngland. The phenol purificatien
columns and the brine stripper wvere all haated by the use of cirr:u;l.ateg hot
water held under suilteble ypressure to obtain temperaturss of 200 - 250°C.
25X | |this was an innovation.of the Krebs Company and that no
particullar difficuilt’es hed bwen sxperienced in ite usa. The feed for the
system was mads up by use f process steam condersate which was considered te
be aconsmical and safe and to have desirsble heat transfer charactsristiics,
The activated carbon sbsorlsrs were reactiveted with steam as needed. Twe
units were avmilable in each line. The propcrtioniig pump wes obtained from
the Corblin Company, Paris. It vas & thres pisten w'it giving the desired
pressure and proportioning simultaneously. The speed varied fram 60 - 130
rpm. with =aaly the monschlrorebenzens pistea having the variabie stoke  The
pressure release by means ¢f a blew-out disc vas set for UQ atw stheres,
The pressurs reducer was oltain:d frem Bergdorfer Eiserwerk, Brewen. A long
raoge objective was to obteln free phensl in the hydrel eis step through the
use of highar temperatures and lass ceustic. No progress had besn made an
this point by Cctober 1952,

T- The total plant capecity was designed for 300 matric tons :mr month, ellaving
fivs days each month for maintenance and repsir. The insta’lation consisted
of tva complete units in perallel, only ens of which was in 'paratinn {half
the rated sutput by October 1952} pending treining of suitab's vperators ta

25X1 hsaadle both units simuitanecusly. | | the scvel of compatence
of the available eoperators was so low that demage to the plan. through mis-
handling, ®specially in the high pressure installations could be expected.
The ultimate use of the phenol was for phemal-formaldehyde type resirs and
synthatic fibers. A small smount of it wns {0 be used for medice) puricses
because of its high purity. -Scme shipments o phenol, consigned te the
Wersav arsa, were noted. Three Krebe employecs %111 supearvised jreductien
end the training of perscunel for the phenol unit in Octeber 1952

4. The development of synthetic fibers in Poland wus asid to ba far belvind that
of other ceuntries. Plaus had been purcha:#d Tirum the Soviets for tethanol
acetaldshyde and acetic acid plants, the cquipment for which was to oe manu-
factured in Poland. Certain technloues available in Poland were said net to
be up.to the demands and specifications «f the ciamical industry. Feor example,

25X1 | the copper lining en the sressure
vesdele in anather psrt of the plant blistsred cousiderably and even peeled
avay from the base meteli. Bearings in Polish-built cempreessrs gave part.culer
dif'ficulty since no bdronzes vere to bw had, only vhite metals and babbits. How~

25X1 ®ver, gedd.lubricatlng oils vare available. | |the data on the
“iirigeratiag-unlt lubricants as being a turbine cil #3 with high viscosity
at low tempsrature, 5 Engler value at 50°C and 14° Engler value at room tem-
perature, and a 28°C freezing peint.

25X [ |coMMENT:

3 Although the production of phenvl as described in this report is conven-
tional in most respects, the procees has been reperted in detail because
seversl novel features were note:d
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